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PURPOSE: To reduce a coefficient revision time 
considerably without increase in the scale by providing 
a data generator comprising an adder, a delay circuit 
and a coefficient register to each tap in the digital 
filter employing a RAM far the multiplication. 

CONSTITUTION: Data generators 10a to 10d or the like 
of the same configuration are provided to taps of the 
digital filter and data information from an input 
terminal 1 and coefficient information from the 
generators 10a to 10d are multiplied by corresponding 
RAMs 5a to 5d and filtered information is outputted from 
an output terminal 3. A coefficient signal from a 
coefficient data input terminal 2 is stored in a 
register 1 1 based on a control signal from control input 
terminals 4A, 4B and accumulated by a delay circuit 14 
and an adder circuit 15 to provide an output of the 
coefficient information and the coefficient is revised 
in parallel in each tap thereby reducing the coefficient 
calculation time considerably. As a result, the 
processing time is 896 clocks (=265+64) in the case of 




an 8-bit input for 640 tap provision, and then the small 
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(2) 

1 

H$tr1»#©ttl8] 

tg^aK#A£7Kl^3Sft^ai:£ffi;t> ft(fB7^l/ 

#trx-*5S£#at?Hi*-. ijE«gscffi^a£B#K:«: 

ft^a©ffiErt«7 H V7^(C*f^bft:7 H V7,\Z& 
ffitz z. t timtT&Tj Vffryjfrfo 
[»;ji«2] mia&*y7iz\m!i£%$im^<D&mts: 

^7-rJ^. 

%i<DMW®n\z&t)m~rmfflMnm*mt. t& 
mnuft^fkotiijjzm 2 ©f&ifl^icck ofswsn 

omit & mw-r sMi2««SD^a t zm-r z z. t 
mt-rmim 1 2 e«©x^ vtrfrviw. 
4 ] muzmm^mmmm 1 *»»a© 

attaffiA&s&rssaiaK&fr*. ttflEaain*? 

8!ttflIJHIft^trctfi1*«i:-r*»*JHl, 2, 3S J 
fcte4E*£©7V i?9)\'7't)V9. 

*;wta#&rt**a«aftae«**aictt3**rt 
*#ac#A*7Hi^xaiR^at&«*. mmy-ov 

^JSS*«rfEf2ig^at^^e.nfcMIB5 i ^ 5>*;H&* 

at«dE«»«^^«i*«aip#i--5SiiJp»#ats 

*n*jBi*±«»2oatR#atsiiAT. wb#» 
ig^«£«nctt. wffi*aipji*afc«fef5»4i/fcsa 
iD»flt^ftitfie**a©aErt«7 h ux«*jc«* 

Ete^aicgAsn/snWExf s^m^onqjufe-rs 



#Bi¥7-2 7 3 6 0 0 

mn* aw-* n t ftWRtT*«*a sb«©t^ ^ 
*a©m**fcttttEu^x^oai**!i!2©wfia^ 

a**-KA**Ffc» ffiESgl©-fcW7*£lWEfl-aG 

t, ^©^2©-fei^73'©a* : £gs-r-5iiMisiKt, 

^OilMESSom^ tfflBJg 1 ©-feW7 *©HJ7J £«in 
[000 1] 

[KMI±©fOT#if] ^aHBttKafflWfeffi^^* 
)V7J)V9\ZWU «ffC7-f;^Sdf©5^»J|CSRA 
M (Ramdom Access Memory) <£t> 
"&WTfr35V ?9)V7<{)l9lzm-Z. 

[0 0 02] 

[S£*©fi*] -at, TjV9)V7<ov9<»®M-m 

(2) ROM (Read Only Memor 
y) £&fflT3*&, (3) RAM (Rando 

m Access Memory) ^ffifflt^S^, O 

[0 0 0 3] C © 3 0©«^®5H©#a*x^ -7*^7 

v ynz&f&Lit^mfcry 7©^s/7"©sa(c*g t 

TJtKLT^^i:, ^«^a*tfe»#aS©ffiTttS 

«N«©ttig*^sr*iit*«rii-e***<, 

V^«^#<, *[rm»ffi©«^T?*0> RAM©i 
^©IBi^S. 
[0 0 0 4] «jLtt, ROMCJcD (8X8) ©H#g§ 

s*jj6bfc»&. ^T©suHe**a*a^T?a<*5« 

39»**fca6. 2©1 6 5fe=6 5 5 3 6KyM&©x-* 

l/T 65536 + 16 = 1084576 ht»lM 
t y h ©^ * 'J «45. 
[0 0 0 5] ROM©ftt)DICRAM$ffll^«-&©U 
TJtt. IWU 1 Mv h-CJfeS^aClSUT^x-^© 
S^Bj«6T$-5fc*. A7J»8 2|s:©*.TJ;<, 2© 8 
i=2 5 6i§ifc9 1 6f&bT2 56X16 = 4096 
KvM?*&. ROM©m«(S«. -atCRAM©4fg 
K±T*5^. t<y MS*t2 5 6«^JHC^^fe«), K 
5)!«MCRAMtCjt^ROM^«S*MC^:#<^S^t> 

[0006] mn^timtzf^JZhin)), 
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(3) 

3 

T?»**». *HBfc©&»fcttB o o t h<07)VdVX 
A, *Y'J— fe-77^-*J:tf/Vf:/9-f >«*©* 

[0 0 0 7] 4jH©RAM£fflV>T4:$'y7©F I R 

jfc©5^ s>*;i/7^;i^©ft#i$;i8j£#j©-^£^-r0 
[0008] z.<D*wm s ?-9wt&#&%»T* mi 

%9-9X-hl 2<fcDA££ft£«»iitS?x-*£. ft 
WtXaffiHP 7 4*DA*3n**liWH»fc*l5TR 
AM 7 5©40©RAM©4 I J& i '&— OSSKbTtti^L 

[0 0 0 9] ^©^l©^^;^^;^©^^ 

X-hm-l l^SA#£nfc;?r£©7V i?9)Vr-9* 
7HWX(r^LT40©RAM^6»;4SRAM7 5fc 
RAM7 5ttA*£nfc7KUXK*f*LT 
BECfeifflar©«»iSdrx-^*ai*U, (2 2 

a~2 2c) fcJ:DBf3t«|ll]jBISn&«. UdSH (2 
3a~2 3c) KADllljrLT^^aWfcfTV^- 

tmmfri 3j;om*t-^. 

[0 0 10] C0tit&:||j&K:£!}, f-fy^7^M 30 

©^Sc^^ac^SnJ^/MiTiisa^^^ s J9)W4 

[0011] LfrLf3.tft>, Z\(D%\<D^k(D9/ 3 J9 
7w , ;l^i££©lt(rfc*£©7 i -*£RAM»C&iirt 

[0012] Maox^*;]^;^©** 
&±tfA#©-?-n^nat8 tf ? Ft?ai**u 6 h© 40 

*£. l*y7^fcD4 0 9 6Hyh©fiy&«|*5 i -7 
Sic ft 0 * 49y 7Ttt 1 6 3 8 4 fcf y h <Dt-9 
1>W&ttlZ>. Z.tl\t£><<D9y7&*i&%f?Z~>7. 

m±6 4 09v7<»74)l>91bWg£2n, £©#&4 
096tfyhx640 = 2621440tyh<i:I^A^ 

©ifc*. 

[0 0 13] £©5 i -*£-f^'t->'J7JM&£ 
Lfcif*.!:, &SSc©£SK:2 6 2 144 0^DyM SO 



!^IB¥7-2 7 3 6 0 0 

4 

gtfcO, file 1 6 My WI^WUKHEaLfctUrfc 
1 6 3 8 4 O^Dy^&gCftS. ^fci©«E2lji«tt 

mc p uottiBic#«cflarr*. 
[0014] c©*jftea»u ?-9i&sm&A< 

Vtzm2<Dfc&(Dv t 4i?9)V7<)V9\t, 4$BI 
¥4-2 2 2 1 1 l#&«fcWj*<*nTV>5. £©Jg2 

©fi£*09©7V -77;P7 ^ ©$j££0 8 itjR-r. 

[0 0 15] C©fl^©ft£0!©7V3'*';L'7^ Jl^tt 

0 7 c^t jb i ©asawBox-f ?9)i7j )i9 tmmz 

4«©RAM£ffl^T4*y7©F I R7J )V9*mi& 
[0 0 1 63 C©»2©tES£f!09 s -f S?^7-f^»3: 

[0 0 17] *fc, i©l2 0^*{f!OT-f^Jl'7^ 
[0 0 18] H8fc#JirrSfc, if, fcJfcr-^A* 

*?8 2«toA*$nk> f x^9 ltiMftan&flacx 

-9\t*'7>9 9 2«»»4-r*rt*7 HVXt»JW9 

3 fcfil>T*»4n5. SUWI*KMflMMWff8 4«fc 
OAASnsWUflr^lca-aT^-^jWRIIS 6KJ:0 
RAM8 5©4>*^SJ?anfcRAMt» 7HW7sX=l 
-^8 8*tfUT**&n&rtfr?FU*K:#*UT* 

[0 0 19] 7^WiilII;«LTffll^li 5fe[-B17 

[0020] z\<d£5\z, flWilWT*-*©^*^* 
nsz. turn 2 ©f£*0«©xw ^»7^^ic«»t« 

x-^a-Htt^ft^tTSIrtroT, ■€•©*>> 7© tr 
7htlt 8t^hX4*y7=3 2lfy MTCfc*. 
[0 0 2 1] 

[56W^**U«k5fr-5lili] l/*Uft#»6, H©ft 

*©x^ v9)V74)V9\*, &9 yy'izmm.n?^ 

4^»/7T32 + 256X4=10567P 

ft*. 640i'-yyo«&MD-HI:640 

?Dy ^i^ST. ^SciRSt 640X256 = 1638 

4 07n>>7©tH 6 44 8 0 7i5®£fc-5o 

[0022] -r^*p^, n^cpu^©tt#af*«e.-r 

[0 0 2 3] Lfc*SoT*5SW©BWtt. «*^K©«f 

wimmh&imft<r>-?*%? : ji?9)V7j)\,9*mvk 

?ZZ.tlZ$>%. 
[0 0 24] 

[SS)SS0*-r-5ft:«)©^gl;] *58^©7 i -i"7^;V7^ 

y^;U7-f;^©«»-ra6*x^ -7^;^ 
^z$iz>%&mnmf&&mn\zft%-rzfH&7 y 
v*®^\zK&-$-z>pm7 ^uxiz^m-r^m^wt 
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(4) 

5 

«b7***JCT»KttAA«**WRLTjMEEtt# 

ac^sTKWA&a^atstii*.. «rta7^;i^« 
**»EEtt¥afc**&n&ME7 i <r 5>*;n&*ftjfl 

*^*#»CJ:DB£bft*»W«**iWEE«* 
S©«rEl*lfi67 K l/*fl»K***l,fc7 H U7> 

[0 0 2 5] *&, *SW!fflrVi^l'74Jl'*©ttE 
y 7tc«, ttEffft«^©*a&«4f &£»tstt& 

[0 0 2 6] *5?Wr^y^^7^W 
©i»Bx-*»S-Wi. fWE«*«^S»l©«IMI 
«k 0 ffiJfT ^*9E«^{S^^at, ME«*t#ft# 

R©tH**»2 ©awwfcj: oaaanaaa^R 
t. wE«^#^^aoia^t*iiEa®^aom*&jD a? 
Hf}-4WE*aonji^ai:*«rr*«*fj-« zt*-? 

[0 0 2 7] S&Ktfc, ^B|OT-fv^Jl'7>fM 
©ttBMJHSHe^attlttEB l ©i^C^fAi' 
ny^T?«W*n*l/5?^3'll»ft^ MESSRS 
ttj»E«2©IWlfi^K±DWEl'^^H»©a** 
jBersiBBIl****, 8flES«llQg#RrainJ¥a£ 

[0 0 2 8] ^^©^©xV^Jl^JV* 

6jfc«*aa#«*E«fta*fc*3"rsrt«7 h i/a 
Ert«7i«^«*ft-r*rt*7H^384#at. a 

E«»a*«J0*fcttl»Ert«7 H kXM*l£21#lL7 
w ;>^SW«HcttA*flr^SjW?UT»EE*^»lc4 

ASTHPxa^at^iiA, wE7-f^awftM 

EEte#aK#A StifcttEx-r 5>*>H»**av>Tfr 
■5 -7*^7 f ^ C*V»T. 6* y 7**KME** 

«**aw-a t*t«»r *«»«^fiW*afcWE* 

ss^at, iWBji2©iwwnifcj:D«ii*n*jii 
2 ©a*?#at sflt^T. ii»EffiftA^R£« 

£». afi&»ffl*¥RlC.):Da£l'fc*aft]*a-ff£ 
WEE®*a©WErt8P7 Fl«7«^k:*tfcb£7 Kl/ 

xicimau MC7^^atjmic», MEEis^atc 
aa-snfeMErV 5?^;^^©np»s-r-sx-^ftiJ¥ 

[0 0 2 9] 3 #8$©&©xV v^Jl^-i'A':? 
©fi3B&* y 7*lCtt«IE«*®^©*aa:flHf €«»t« 



WW7-2 7 3 6 0 0 

6 

[0 0 3 0] S&S&fc. *»W©ffi©5 f 'f ^^7^ 
;W*©lfflEx-*fln3?S8tt, »l©«*WC«**fl 
MB«*fl»*flHW*W^*t. MEEis#a©ai 
* fc&ttME W$?X* ©til**» 2 ©{Hffll^#-CSW1- 

FA**Ffc. »E»l©-feWi'3'tMEn«fi^*W 
E* 2 ©M»e*TMrt-*» 2 £©£ 

2©*k**©ffla*aaE-t*a«iiBfc. ^©aMiu 

&©ffl7J tffiESB 1 ©t W7 *©tti7J tzm&?zisa# 

st. c©aniHi©ffl**^»'sa*r**^*--Hia 

[0 0 3 1] 

BUM] 5*clc**W©*lt«©5 f -f^;P7-f^ft 

[0 0 3 2] B 1 »4*58W©JB 1 ©£Ka©7V -7^;V 
7-fMOi*HUftO. H3*J:tfH4fcjKLft«* 

©tV tnvmfmmz\m-mm 

[0 0 3 3] El 1 £#flrr* t. *fgBJi©$g 1 ©SIJSM 

©xV ?9fr7<f)V9\t* : f^ ! J9)vmm)^is.^>xij 
**©«*fc*t**A*iiH t i ?4V9fr74fr9 

©ffftir**^ ^JHMfc***? 8 --*©**** 
ttSATJiS^ (2 a~2d) t, ®IWfi^©«#&<!:Stt 
*«WIPffl^S|| : p4A*J:tX4B©-tn*nt, A7J«? 
2£DA*3h*fl»5 f -*fc«aa**F4A,kDA 
TjSftSv'XxAf D y 9 \Z «k DaJtl/MMNNI? 4 
B fc A7J $ nsMUflWIC =k 0 fi^SM«»T-? £ 
^■rZ>^Oy^CB«tT7Hl/X«t-"3fciiA*C 
ftoTSfc»#T5 4fi©x-*$g±S§ (10a~10 
d) ->XxA^nyi7|r^»!L/T7FPX*l^ 

( 1 0 a~ 1 0 d) ©S«iD*3nfc«85 i --*£E* 
TS4f@©RAM (5a~5d) &&x-7S!£l# 
1 2©M^*SttT^»m^7 ; -3'i£^-r 
SRAM (5a~5d) ©ffit©E187 H 

f-?CMSnW5RAM (5a~5d) ©ftScE 
*7FUX**a"r*7Fl/*5 s 3-$'8i, A7J®^ 
£«»x-7£fciW-rS#RAM (5a~5d) ©tH77 

*m%.w%mmi*iz:z>mm®& (2 2 a~2 2 c> t. 

C©£9§lltt (2 2 a~2 2 c) KJ; OiljgSnfcffi*! 
tRAM 5 b, RAMScfect^RAMSdCiE-n^n 
*6K*W*n&«^ftlinJWSfc»6©lI«« (2 3 a 
~2 3c) t, Jn#l§2 3 c©m*©tt»*«»«U* 

ssB t 3ts^rr5. 

[0 0 3 4] r-^^fe8S (1 0 a~l Od) 

©A#tt*rt«*jR-fH2fc#JIW-6i. *KM©»1 

©mS0ij©7 ; ^^^;i'7^;u^©7 ; -3'5g*sgi ott, 
ffifeg^ATJiS^ 2 * 6 A* s n5«»f-^ 

1 1 1, KMBcl/^^ 1 1 t«»snfc 
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(5) 

7 

1 4©ffi#ffi^,h;fc©i'77\k7Dy7TflM&l'-77>* 

[0 0 3 5] £©35 1 (D%WS\<0 : r4 ~J9ft74ft9 

[0 0 3 6] ^©liiSfll©^ v^^^V*© i0 

[0 0 3 7] Btf H 1 £#Mf S #fg9i©& 1 ©* 
T-^A^T (2a~2d) £DA#2n;t&tScx- 

x-^^*gg i o ©rta©ffftw z?x2\z%mznz. 

oawor^ -73W7 ^ )V9<D&9 y 7°m<n 
x-*8£8§ (1 0 a~l 0 d) te«&m#x-*£fg 
tU Jl©****?*-* 1 2©58£-T£|*i 

I7H1/xi:«i;tram (5 a-5 d) ictefftsn a? 

[0 0 3 8] 1 0 

7n~?mSM 2 £#!irr 5 1, ^0)^-9%^ 1 0 ©# 
ftfc#A*«? 2 fr&AflSft&flft^-^ttftftWS? 

[0 0 3 9] fll^tf, ffSc^5T?A*?5U©I^H, •€•© 
ftftftl^-^ttSTfcO, A##2©l$«-?-©#ftfi 
ffx-^ttl A^xfcltJoii^LT^ 50 

< tl^l^(CA7JxlC^1--5^»S»x-^Kx«A7J 
x©lO«f©ff»fc*x-*K (x-1) fc«ft*i)t]* 

»5nfc«»SW5 f -^tt*'»^l ltHJHl/T7H 
l/7r3-^8*W57^Xl:jttJ£:i/TRAM 
(5a~5d) CJH&fgJASn*. 

[0040] ^©mi©SUfi^©x^^^;P7^;v^© 

7w;^Si^KHLTttfiE*0!©x^ V9ft74 ft9<D 

7 4 ft9 m& t ransT&s ©T-ewffftfciwittwr 

[0 04 1] #3B93©3! 1 ©SUffifll©^ V2)17 4 ft 

9 a. ? s/ ^©ftftx-^atictto**!©^ 
^ ft9 t nvtm<»9 D7? mst?»5j)5, x- 

^SffS^JiCff 5**ttil*-5fc«) 2 5 6 ^ D -y 
T©* >y 7»Cx-* a- H««WIIT* OJIWiWfcKafl; 

[0 0 4 2] Sfcx-^S-Sg 1 OHlnni. l^7X* 
fcJ:tf®SII]8©*n^nT$j5rc£S;fc&» |sl!&©8 

[0 0 4 3] #893©S§2©&fc0ij©x^7*'JP 50 



#BB¥7-2 7 3 6 00 

[0044] m3*&m-tz£, z.<D%2<Dmmw<D7 : 

W V9ft74ft9\t, % 1 ©HJSt*J©x^ WW 4 ft 
9 4®<DA1j1% : ? (2 a- 2d) <DRK)\Z ; t4 Wft7 
^^OflftTfcSWRx-^OftftfcSttS 1<@©A 
**HF2SirU £©A*«^2£#SlC&i$LT«ft 
x-^SA^-f-Sx-^^iS (2 0a~2 0d) 4® 
lCgftflOTVS^fl^^Ox-^SSS-S (1 0 
a~10d) ©ftDtlggULSSJW*, 8£l©HSSfll© 

f4 5>*JW7^*©*j«*iW-THH(M»*fc 

[0 0 4 5] ^©Sg2©||i6g^|©x^"7^;l'7w , ;i/3'© 
ffftx-i'RfcBKtt, rfx-*fg£f§2 0a©#ft 
W77? 1 1 alCA^^a^A^n^ftx-? 
Ka£«fSU JfcC5 i -^**»2 0b©fcftl^77x* 

1 1 bC«ftr-i'KbS«»L. S6tf-^t« 

2 0 c ©#ft W7X* 1 1 c t^ftx-^K c 

U ft«KT-^*4»2 OdOM^X? 1 1 die 
«ftx-* K d £«®f * cfc 5 h9 a y 9 £ 4 * 
D s; 9ftW)WtHZTfc&.?-9 ««»T* E i««Tf * 
5. 

[0046] ztiskto-ommt* % i ©swtw©^-/ 3? 
9)V74)V9<oWifttftvx&z<D^nmi3mi\t&*k 

[0047] c«>g2®iUfiM«>7V3>*Ji'7V**ii 

4<@©A*«T (2a~2d) £ HB©A##?-2 C« 
SetT*-*^* (20a~20d) ^v>mm 
©4*4 l*fc-rSHtdtT?#5©T"€-©«|j«©ffillgft; 

[0 0 4 8] #5M!®*3©S«M!©7 i *i>*JI' 

[0 0 4 9] 04£#JiT<5£:> C©^3©^6i«©x 

^7*;V7^;i^«, fcftiBSi&rfc. 4 ft 

3'«»T*-5«»5 i -3'©ft»ft2W-*A*SI ; 3 s - (2 a 
~2d) *6ffft5 J -^SA*LttfPft^J| : F4A*A 
4 B©^n^n*^©)Wffll^fc«tO«»5 i -3'&* 
fttogU C©aWilnJMI»x-3'*RAM (5a~5 
d) 'vfeifftU S5i:7^MSiI^i:(t ram (5 

a ~5d) fcftttsnfcasaiofftsftx-^^jEajw 

^©SS^nfcft^tRAM5 b, RAM 5 

c *j;rXRAM5 d©*ft-ena>stt*a3nfc«#£ 
ira^-r^x-^inglg (24a~24d) *mi©^iS 

^J©7 i ^> J 3'>'l'7w > ;l/3'©x-3'^Sg (1 0 a~l 0 
d) fc«fctfjlffim»& (2 2 a~2 2 c) ^J;C;in»S§ 
(2 3 a~2 3 c) ©^n^n©^ 9 Cl^TT SflffSKtt 

«^ i ©siifi^©?^ V9ft74ft9tn~m^n- 

[0 0 5 0] m 5 -5 * 3 ©^Jfi^J©?^ -7 

3»;P7 4 ft9 ©x-^DUgS 2 4 \m 2 ICitf-^^ 
*3gl 0iZ±U99 3 5i3j:t/3 e^St^lCRAMx- 
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9 

^ArtSSHf 3 2. rtX^-KA^Sg^ 3 1 S.fctfrtX'Ir 
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